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CHAPTER I 
INTRODUCTION 
Many investigators have demonstrated the potency for differentiation 
of regenerating tissue of various species of amphibia. Prominent among 
these is Weiss (*26) who demonstrated that when regenerating tissue from 
the tail of mature Triton was transplanted to the region of the forelimb 
a forelimb or tail rudiment would develop depending on whether or not the 
tissue was determined at the time of transplantation. Schotte" and Hummel 
('39) demonstrated that leg and tail blastemas of adult urodeles and large 
anuran tadpoles transplanted into lensless eyes of their respective adult 
hosts were capable of differentiating into lenses. Goss ('56) sought to 
determine the effects of the coelom on regenerating limb tissue of Triturus 
viridescens. His results indicated that regenerating limb stumps could 
differentiate in the coelom. 
The purpose of this investigation was to determine the differentiation 
capacity of 6 and 10 day old regenerating limb stumps of adult Triturus 
viridescens transplanted to the coeloms and body walls. 
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CHAPTER II 
REVIEW OF LITERATURE 
Schaxel ('21) amputated the forelimbs of adult salamanders and removed 
arbitrary amounts of the new tissue after regeneration had begun. He ob¬ 
served that up to 7 days (the critical time) there were no defects in the 
new limb that developed from the remainder. Local damage inflicted upon 
the blastema beyond 7 days caused a similar local defect in the end product. 
The investigator concluded that the young blastema was first equipotential, 
but eventually fell into a fixed or determined condition as it grew older. 
The versatility of the cells of the young blastema was later demon¬ 
strated by Weiss (’25) who amputated the forelimbs of adult newts and trans¬ 
planted parts of the young blastema of one limb onto that of the other. It 
was observed that the combined mass differentiated into a single harmonious 
limb. Weiss concluded that the cells of the young blastema differentiated 
according to their age in the artificially enlarged system. 
Weiss ('26) amputated the tails of mature Triton taeniatus. Some of 
the blastemas were transplanted before they became differentiated to the 
body wall near the anterior limb and developed into legs. When differen¬ 
tiated blastemas were transplanted to the body walls of the same animals, 
they developed into tails. Weiss concluded that the regenerating tissue was 
first undetermined, but as it grew older it became subjected to the tail de¬ 
termining influence and could develop only into a tail. 
Guyeliot ('26) transplanted limb and tail buds from anuran larvae to sal¬ 
amanders. He sought to determine whether the structures would retain their 
regenerative powers throughout life instead of losing them as do the anura 
at metamorphosis. Anuran tails regenerated after grafting, but to an 
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abnormal extent. Reciprocal grafts, salamander to anura did not take. 
Guyénot concluded that the loss of regenerative power was due to local 
changes in the tissue and not to a systemic change. 
Graper (*26) attempted to prevent longitudinally divided young leg buds 
from reuniting to form a single joint in larvae of Bufo viridis. but was 
unsuccessful. One of the halves was transplanted to the tail, the other 
was left in place. The former always developed into a rudimentary structure 
without any indication of regeneration. The latter developed a partial ex¬ 
tremity. In some cases stunted formations down to hardly visible rudiments 
developed. Graper concluded that these results were due to the determined 
condition of the limb buds at the time of the experiment. 
Swett (’30) attempted to reverse the polarity of dorso-ventral limb axes 
in embryos of Amblystoma punctatum. Limb rudiments in which polarity was 
already determined were transplanted to embryos of a younger stage. One 
series of grafts was made to the flank and a second series to the normal 
location. In neither case was the polarity reversed. Swett concluded that 
the polarity of a limb bud once determined cannot be reversed. 
Weiss ('30) amputated the tails of adult lizards. When the regenerating 
blastemas were exactly two weeks old they were amputated and transplanted 
to the site of the forelimb. In most cases there was no further development 
of the transplants. In some cases they formed small buds of tissue. The 
tails that did regenerate at the amputated sites were considerably bended 
and twisted. This was not observed in the normal regeneration of a tail. 
Weiss concluded that during the entire course of regeneration, from the 
blastema stage to that of the definitive tail, differentiation once it had 
been determined, did not depend upon the blastema remaining attached to its 
old stump. 
4 
Unranske ('32) implanted pieces of a 14 day old blastema from the limb 
of a grown Triton taeniatus into the blastulae and gastrulae of the same 
species. Four larvae with indication of induction were obtained. In three 
there was a thickness of the ectoderm on the abdominal side, directly below 
the implant while in one a secondary medullary plate appeared. The investi¬ 
gator had sought to determine whether a region of high physiological ac¬ 
tivity, which had originated by regeneration in a full grown organism, could 
"induce" the formation of a secondary anlage in an early stage of the em¬ 
bryo. Unranske concluded that the experimental results supported his con¬ 
cept. 
Shaksel ('34) amputated the tail and limb of Siredon and investigated 
the regenerative potentialities of the different stages. Three types of 
regenerative stages were used: the early undetermined stage of the blastema; 
the late determined stage, and the transitional stage between the undeter¬ 
mined and determined blastemas. These (regenerative stages} were implanted 
into wounds formed by total extirpation of the limbs, to the body wall near 
the forelimb and to the tail. Shaksel observed that the early undetermined 
blastema whether from different levels of the limb or from the tail was 
multipotent and the morphology of the structure regenerated depended upon 
the site of implantation and not upon the source of the blastema. Accord¬ 
ing to Shaksel, the type of structures regenerated from the determined blas¬ 
tema was fixed before the time of transplantation and was dependent upon 
the source of the blastema, consequently, the place of implantation was with¬ 
out effect upon the form of the regenerated structure. Only those structures 
were regenerated which in the normal limb occupied a distal position corre¬ 
sponding to the source of the blastema. The transitional stages between 
undetermined and determined blastemas, according to the investigator, gave 
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rise to finger or limb like outgrowths which contained only connective 
tissue. 
The totipotence of regenerative tissue was demonstrated by Schotte and 
Hummel (*39)• These investigators transplanted leg and tail blastemas of 
adult urodeles and large anuran tadpoles into lensless eyes of their re¬ 
spective adult host. In 100 cases out of 156 the transplants remained in 
the eye. Twenty three cases showed various structural modifications and 32 
showed lenses. In 9% of the cases lenses were observed in the controls 
which were shown to be self-differentiated remnants of imperfectly removed 
lenses. The investigators allowed the same possibility of experimental 
error for the eye implants, consequently, the difference between the control 
group (9%) and the experimental group (32%) was calculated to be 23% or 6.4 
times greater than the possible error. The investigators concluded that re¬ 
generating tissues of urodeles and anura were totipotent in the sense that 
they were capable of differentiating into lenses a phenomenon which occurs 
only in embryonic tissue. 
Schotte", Butler and Hoed (*4l) transplanted slightly differentiated and 
entirely undifferentiated blastemas of Amblystoma larvae onto freshly am¬ 
putated denervated limb stumps of similar larvae. This experiment was done 
in order to study the regulating action of the blastema on the processes of 
dedifferentiation. The results obtained from the successful transplantation 
of numerous older blastemas of larvae of Amblystoma onto denervated limb 
stumps of similar larvae indicated that the process of differentiation con¬ 
tinued without any essential change. This series indicated that relatively 
old blastemas possessed an appreciable capability of differentiation, and 
did not exert an effective regulatory action on the dedifferentiation of a 
nerveless host limb. The investigators concluded that the appearance of a 
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blastema was essential for the establishment of an equilibrium of cellular 
interaction essential for the initial phase of regeneration. 
Schotte"and Harland ('43) made homoplastic and autoplastic transplanta¬ 
tions of 5 to 9 day old limb blastemas onto freshly amputated limb stumps 
of Amblystoma larvae. These investigators were interested in the effect 
these regenerating blastemas would have on the dedifferentiation processes 
of limb stumps. The results differed sharply in relation to the way in 
which the transplanted blastemas established themselves. Misplaced or ab¬ 
sorbed blastemas did not influence the dedifferentiation process of the am¬ 
putated limb stumps. Noticeable effects were observed in more than two 
thirds of the cases in which the blastemas filled the amputated surface 
perfectly and remained there for the duration of the experiment. A very 
conspicuous difference in the status of the tissue of the stump was observed 
on the side carrying a transplanted blastema as compared with the simple am¬ 
putated control limb stump. In most cases the investigators found that the 
successful transplantation of a blastema limited the extent of the dediffer¬ 
entiation processes. This was true for both the 5 and 9 day regenerates. 
Schotte" and Harland concluded that a young blastema transplanted onto a 
freshly amputated limb stump was capable, by its presence, of actually sup¬ 
pressing the dedifferentiation phase of regeneration. 
Goss (’56) sought to determine whether or not amputated limb stumps, 
which had undergone various degrees of regeneration, would continue the re¬ 
generative process when reamputated and inserted into the body cavity. The 
right forelimbs of adult Triturus viridescens were amputated distal to the 
elbow. The same limbs were amputated proximal to the elbow two, 6, 14 and 
21 days later and inserted into the body cavities of adult hosts. The two 
day old stumps failed to undergo further regeneration except for the 
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formation of limited amounts of cartilage. When insertion was delayed 6 
days, better regeneration occurred in some cases. After a delay of 14 or 
20 days, regeneration was abnormal but quite extensive. Goss observed that 
limb stumps which did not regenerate when inserted into the body cavity 
immediately after amputation, produced well developed regenerates when in¬ 
sertion was delayed for several more days. He regarded this time as essen¬ 
tial for the initiation of regeneration iri situ, after which the process 
continued in the body cavity. The investigator concluded that a limb stump 
could not regenerate inside the body cavity unless blastema formation had 
been previously initiated. 
CHAPTER III 
MATERIALS AND METHODS 
Adult salamanders, Triturus viridescens. were used in this investigation. 
These animals were obtained from the Carolina Biological Supply Company at 
Elon College, North Carolina. A careful observation was made of the animals 
immediately after they were delivered to the laboratory. Those infected 
with fungus of the epidermis were isolated and treated with a three per cent 
solution of potassium permanganate. The animals were kept in battery jars 
and maintained on a diet of ground beef and dried shrimps. 
Tissue for transplantation was obtained as follows. The right forelimbs 
of salamanders were amputated above the elbow and allowed to regenerate in 
situ for 6 and 10 days. The animals which received the transplants were di¬ 
vided into two groups. Transplants of 6 days were made to group I. The 10 
day old transplants were made to group II. Within each group two types of 
transplants were made. In one case the regenerating limb stumps were placed 
directly into the body cavity, while in the other they were placed in a 
pocket made in the tissues of the inner abdominal wall. All instruments 
used in the operations were sterilized by autoclaving for 30 mins, at 15 lbs. 
pressure and placed in 95% alcohol during the operations. 
The transplants were made according to the following procedure. In all 
cases the animals were anaesthetized in a three-tenths per cent solution of 
chloretone and placed on a small board which was covered with moist cotton. 
Two small rubber bands that extended the length of the board were used to 
hold the body firmly in place. In the first type of transplant an incision 
was made through the tissues of the abdominal wall and the regenerating 
limb stump was placed into the cavity unattached. In the second type the 
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skin in the abdominal region of the body along the midventral line was 
raised with a pair of forceps and with iridectomy scissors an L shaped in¬ 
cision was made in the abdominal wall two centimeters from the forelimbs. 
The flap formed by the L of the incision was lifted to expose the surface 
of the inner abdominal wall. A pocket was made in the exposed surface with 
a sharp scalpel into which the regenerating limb stump was placed. In 
each instance the wounds were sutured with silk thread. After the operation 
the animal was placed in a finger bowl which contained a seven-tenths per 
cent solution of saline until all bleeding had ceased. It was then trans¬ 
ferred to a battery jar filled with aerated tap water. The 10 and 6 day 
old transplants were removed from the hosts at 5 day intervals for 20 and 
25 days respectively. Regenerating limb stumps of the controls which were 
of the same age as the transplants were also removed at 5 day intervals for 
25 days. 
The transplants and the control regenerating limb stumps were prepared 
for histological study according to Guyer ('36). The sections were stained 
in Harris' hematoxylin and counter stained in eosin. 
CHAPTER IV 
EXPERIMENTAL RESULTS 
The experimental data presented below give an account of the extent of 
differentiation of regenerating limb stumps of Triturus viridescens trans¬ 
planted to the body wall and coelom. Ninety-five transplants were made, 50 
to the body walls and 45 to the coeloms. In those cases in which a portion 
of the humerus extended into the regenerating limb stump it was included as 
a portion of the transplant. Seventeen of the postoperative animals died, 
9 as a result of the operation and 8 because of fungus infection. For com¬ 
parison the normal process of forelimb regeneration up to twenty-five days 
is described. 
A Description of Normal Forelimb Regeneration 
After amputation of the forelimb of Triturus the epidermis migrates over 
the amputated surface. This is followed by wound healing, then a period of 
blastema formation -which last from 6 to 18 days after amputation. Differen¬ 
tiation was observed at the following stages. 
Six day regenerate.—At this stage the epidermis at the distal end of 
the stump was 7 cells thick. The stump had increased in length and embryonic 
connective tissue had begun to migrate between the cut surface of the bone 
and the epidermal covering. Some of the fibroblasts of the embryonic connec¬ 
tive tissue contained round nuclei while others were spindle shaped. In ad¬ 
dition to scattered fibroblasts, phagocytes and fragments of disintegrating 
cartilage and nuscle were observed (fig. 1). 
Ten day old regenerate.—At this stage the epidermis at the tip of the 
stump had increased in thickness. Numerous fibroblasts were visible between 
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the cut surface of the bone and the overlying epidermis. Fragments of dis¬ 
integrating cartilage and muscle were still evident, but the number of 
phagocytes has decreased (fig. 2). 
Fifteen and 18 day regenerates.—At these stages of development the epi¬ 
dermis and embryonic connective tissue showed a marked cellular increase. 
The disintegration of muscle was still evident. At the distal end of the 
stumps patches of red blood cells were visible among the dense fibroblasts 
(figs. 3 and 4). 
Twenty day regenerate.--At this stage the blastema was fully formed. No 
further evidence of cartilage and muscle fragments were present. Some of the 
cells at the proximal end of the blastema and adjacent to the original bone 
were orientated with their long axes parallel to the bone (fig. 5). 
Twenty-five day old regenerate.—At this stage the regenerating limb stump 
appeared long and oval. The epidermis at the distal end of the stump had de¬ 
creased in thickness. Long cartilaginous extensions were present throughout 
the length of the regenerating tissue. The cells adjacent to the epidermis 
showed a greater degree of orientation than in the previous stage. Many of 
the fibroblasts had differentiated into myoblasts (fig. 6). 
Description of Regeneration in the Transplants 
Six Day old Transplants 
The body wall of the host is composed of the peritoneum, an inner layer 
of connective tissue, a layer of nuscle tissue and a second layer of connec¬ 
tive tissue on which the epidermis rests. In some sections a layer of fat 
cells were observed between the epidermis and the connective tissue (fig. 7). 
Six day regenerates 5 days in the body wall. — In this series 4 transplants 
were made and three recovered. The epidermis was present, but had become 
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partly detached from the stumps. Fragments of muscle and phagocytic cells 
were obser'jed among the fibroblasts. Along the periphery of the transplants 
small blood vessels were visible (fig. 8). 
Six day regenerates 5 days in the coelom.—In this series 4 transplants 
were made and 4 recovered. In all cases the stumps were free in the coelom. 
Portions of the epidermis were present in two of the transplants. Numerous 
red blood cells, phagocytes and disintegrating bone and muscle were observed 
among the scattered fibroblasts (fig. 9). 
Six day regenerates 10 days in the body wall. — In this series 4 transplants 
were made and one recovered. The epidermis was not present. The tissue had 
increased in mass but ro organization was observed. Signs of degeneration 
were evident in many of the cells. Throughout the tissue of the transplant 
the cross sections of several blood vessels were visible (fig. 10). This was 
the last transplant recovered from the body wall in this group. The regener¬ 
ating limb stumps scheduled for removal 15, 20 and 25 days after transplanta¬ 
tion had become resorbed. 
Six day regenerates 10 days the coelom.—In this series 5 transplants were 
made and three recovered. The transplants were free in the coelom. No signs 
of degeneration were visible in the fibroblasts in the center of the trans¬ 
plants, however, small patches of necrotic tissue were observed around the 
periphery of the stumps. The epidermis was not present (fig. 11). 
Six day regenerates 20 days in the coelom.—In this series 5 transplants 
were made and two recovered. In both cases the tissue was firmly attached to 
the liver. The epidermis was not present. Differentiated cartilage was ex¬ 
tensive in the center of the transplants. In several of the large cartilagi¬ 
nous cells mitotic figures were present. The cells surrounding the cartilage 
were apparently healthy when fixed. No signs of degeneration were visible 
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(fig. 12). 
Six day regenerates 25 days in the coelom. — In this series 7 transplants 
were made and three recovered. The tissue was attached to the liver. One of 
the transplants had become extremely necrotic and no indication of differen¬ 
tiation was observed. In two of the transplants massive extensions of car¬ 
tilage were present. The nuclei of the cartilaginous cells and of the fibro¬ 
blasts surrounding the cartilage had begun to degenerate. The epidermis was 
not present in any of the transplants (fig. 13). 
Ten Day Old Transplants 
Ten day regenerates 5 days in the body wall.—In this series 7 transplants 
were made and 4 recovered. The epidermis was present in only one transplant, 
but had become partly detached from the underlying tissue. In all cases the 
tissue of the transplants appeared to have Increased in mass without organiza¬ 
tion. The fibroblasts were smaller and less dense than in the controls and 
signs of degeneration were obser\ed. In a number of the sections red blood 
cells were visible (fig. 14). 
Ten day regenerates 5 days in the coelom. — In this series 7 transplants 
were made and 5 recovered. In each case the tissue was attached to the liver. 
The epidermis was not present in three of the transplants and in two only por¬ 
tions of it were present. The tissue of the transplants had increased in mass, 
however, there was no organization. In some of the sections red blood cells 
and patches of necrotic tissue were present (fig. 15). 
Ten day regenerates 10 days in the body wall.—In this series 7 transplants 
were made and 4 recovered. In only one of the transplants was a portion of the 
epidermis visible. Numerous red blood cells and small areas of necrotic tissue 
were present among the spindle shaped fibroblasts. There was no evidence of 
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differentiation (fig. 16). 
Ten day regenerates 10 days in the coelom.—In this series 7 transplants 
were made and three recovered. The epidermis was not present. All of the 
transplants were attached to the liver. In one of the transplants the tissue 
in the center had become necrotic, but the cells around the periphery were ap¬ 
parently healthy when fixed. In the other transplants observed, the cells had 
started to undergo degeneration. Differentiation was not observed (fig. 17). 
Ten day regenerates 15 days in the body wall. — In this series 7 transplants 
were made and 4 recovered. The transplants had increased in mass, but no indi¬ 
cation of organization or differentiation was evident. The body walls of two 
of the hosts into which the transplants were placed had undergone extensive 
cellular proliferation (fig. 18). 
Ten day regenerates 15 days in the coelom. — In this series 7 transplants 
were made and 5 recovered. Three of the transplants were free in the coelom 
and two were attached to the liver. In those transplants free in the coelom 
the epidermis was intact. Two of the transplants had differentiated long car¬ 
tilaginous extensions. The fibroblasts adjacent to the epidermis and at the 
proximal end of the stumps were definitely orientated with their long axes 
parallel to the epidermis. Many of these cells had differentiated into long 
spindle shaped myoblasts (fig. 19). In the transplants attached to liver the 
epidermis was not present. Degeneration was quite extensive in the center of 
the tissue. Differentiation was rot observed (fig. 20). 
Ten day regenerates 20 days in the body wall.—In this series 8 transplants 
were made and three recovered. In one of the transplants the cells in the cen¬ 
ter had degenerated and apparently only those cells around the periphery were 
healthy when fixed. In the other transplants the tissue distal to the site of 
attachment had become necrotic. The stumps showed no indication of differen¬ 
tiation (fig. 21). 
15 
Ten day regenerates 20 days in the coelom,—In this final series 8 trans¬ 
plants were made and three recovered. The epidermis was not present. One 
of the transplants removed was free in the coelom, but it was extremely ne¬ 
crotic, and only the bone stained (fig. 22). In the two cases in which the 
transplants were attached to the liver the tissue in the center of the sec¬ 
tions was necrotic while the cells around the periphery had started to de¬ 
generate (fig. 23). 
CHAPTER V 
DISCUSSION 
The extent to which transplanted regenerating limb stumps of Triturus 
viridescens and related species will exist and differentiate have been demon¬ 
strated by many investigators. Goss ('56) was the first to observe the dif¬ 
ferentiation of regenerating limb stumps of adult Triturus transplanted to 
the coelomic cavities. 
The results of this investigation are in direct agreement with the find¬ 
ings of Goss (*56). In the regenerating limb stumps transplanted to the 
coeloms the most outstanding effects were the loss of the epidermal covering 
and the attachment of the transplants to the liver. In the 6 day old regener¬ 
ating limb stumps this occurrence did not interfere with all of the processes 
of differentiation. The differentiation of cartilage was quite extensive in 
those transplants recovered from the coeloms 20 and 25 days after transplan¬ 
tation. In both cases the tissue was firmly attached to the liver and the 
epidermal covering was not present. Evidently, the liver afforded an excel¬ 
lent means of vascularization. Even though some differentiation occurred in 
these cases, it was noted that the transplants were abnormal morphologically 
(fig. 13). 
In the 10 day old regenerating limb stumps transplanted to the coeloms 
differentiation did not occur in those in which the epidermis had become de¬ 
tached from the underlying tissue, nor in the stumps which were attached to 
the liver. The tissue increased in mass without organization. The differ¬ 
entiation of cartilage and myoblasts was evident in the 10 day old regener¬ 
ating limb stumps recovered from the coeloms 15 days after transplantation. 
In each case the epidermis was intact. The appearance of the transplants were 
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similar to the control regenerating limb stumps of the same age. The fact that 
morphological differentiation occurred only in the 10 day old regenerating limb 
stumps in which the epidermis was intact raises the question of the possible 
role of the epidermis in forelimb regeneration. Thornton (’38) postulated that 
the epidermis over the wound of blastema tissue of Amblystoma is concerned, at 
least, with the elimination of degenerative products. Rose (*48) demonstrated 
that during the normal process of forelimb regeneration in Triturus a large 
number of the blastema cells were formed from the dedifferentiating cells of 
the epidermis. These findings would seem to indicate that the epidermis plays 
an important role in the regenerating processes. In this investigation the re¬ 
sults seem to indicate that the presence of the epidermis is essential for the 
initiation of differentiation of the blastema in the coelom. 
Goss ('56) indicated that the development of regenerating limb stumps in 
the coelom primarily involves the differentiation of pre-existing blastema 
cells with little or no further augmentation or proliferation of such cells. 
He based his conclusion on the fact that when regenerating limb stumps were 
placed in the coelom the degree of differentiation observed varied with the 
extent of blastema formation before the regenerating limb tissue was trans¬ 
planted. Whether the above condition existed in this investigation is not cer¬ 
tain. It was observed, however, that the mass of the transplants and the num¬ 
ber of cells present did not correspond with the mass and number of cells pres¬ 
ent in the control regenerating limb stumps of the same age. This condition 
was quite prevalent in the 10 day old regenerating limbs stumps recovered 10 
and 15 days after transplantation. Whether this condition was due to a loss 
of the epidermis or to unfavorable conditions in the coelom or to both is not 
certain. It seems logical to conclude that the coelom is conducive to differ¬ 
entiation of regenerating limb stumps provided the epidermis remains intact. 
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This conclusion is based on the fact that morphological differentiation did 
occur in those transplants in which the epidermis was attached when recovered. 
The most adverse conditions occurred in the regenerating limb stumps 
transplanted to the body walls. The extent of resorption was greater than in 
those transplants of the coeloms. In considering the cause for this condi¬ 
tion, three possibilities present themselves, (l) The negative reaction of 
the tissue of the host in response to injury may have been responsible for the 
resorption of the transplants. (2) The tissues of the body wall were less 
vascular, thus affording insufficient vascularization of the transplants. (3) 
The body wall provided insufficient space for the expansion of the transplants. 
In relation to the first possibility, it was observed in some cases that the 
tissues of the body walls into which the regenerating limb stumps were placed 
had undergone extensive cellular proliferation. It is probable that many of 
these cells invaded the tissue of the transplant. Vogel (’40) observed that 
in amphibia, homotransplants were almost invariably invaded by host leucocytes 
and phagocytosis was commonly seen. Consideration must also be given to the 
fact that resorption was greater in the 6 day old regenerating limb stumps, 
but these transplants were much smaller than the 10 day old ones at the time of 
transplantation. In some cases the epidermis had not completely healed over 
the amputated surface. This was especially noted in those grafts in which the 
amputated surface of the humerus projected slightly beyond that of the other 
tissue of the regenerating limb stump. These results indicated that 6 day old 
regenerating limb stumps were more susceptible to resorption due to a lesser 
degree of development prior to transplantation. Goldstein and Baxter ('58) in¬ 
dicated that the potentiality for survival of embryonic grafts vary with the 
species, age and viability of the tissue and the type used. 
CHAPTER VI 
SUMMARY AND CONCLUSIONS 
1. Six and 10 day old regenerating limb stumps of adult Triturus viridescens 
were transplanted to the coeloms and body walls of the same species. 
The transplants were recovered at 5 day intervals for 25 and 20 days re¬ 
spectively. 
2. The differentiation of cartilage was observed in the 6 day old regener¬ 
ating limb stumps that were recovered 20 and 25 days after transplanta¬ 
tion to the coelom. Mitotic figures were present in the cells of the 20 
day old transplants, but signs of degeneration were evident in the carti¬ 
laginous cells of the 25 day old transplants. 
3. The differentiation of cartilage and myoblasts were observed in the 10 day 
old regenerating limb stumps that had remained free in the coeloms for 15 
days. The over-all appearance of these transplants were similar to the 
25 day old controls. 
4. Differentiation was not observed in the transplants of the body walls. 
Resorption was greater in the 6 day old regenerating limb stumps. 
5. These results indicated that 6 and 10 day old regenerating limb stumps 
are capable of differentiation in the coeloms, but not in the body walls. 
Successful morphological differentiation depended on the presence of the 
epidermis. 
6. The failure of the transplants to the body wall to differentiate was prob¬ 
ably due to the negative reaction of the tissues of the host, the lack of 
sufficient vascularization and space. 
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PLATE I 
(Explanation of Figures)* 
*A11 figures are photomicrographs of stained sections. 
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(Explanation of Figures) 
Fig. 1. Photomicrograph of a section through a 6 day old control regener¬ 
ating limb stump showing scattered aggregates of fibroblasts. 100X. 
Fig. 2. Photomicrograph of a section through a 10 day old control regener¬ 
ating limb stump showing a thickening of the epidermis at the tip 
of the stump. 100X. 
Fig. 3. Photomicrograph of a section through a 15 day old control regener¬ 
ating limb stump showing numerous fibroblasts between the cut sur¬ 






(Explanation of Figures)* 
*A11 figures are photomicrographs of stained sections. 
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(Explanation of Figures) 
Photomicrograph of a section through an 18 day old control regener¬ 
ating limb stump showing the dense epidermal layer of cells. 100X. 
Photomicrograph of a section through a 20 day old control regener¬ 
ating limb stump showing a dense aggregation of blastema cells. 100X. 
Photomicrograph of a section through a 25 day old control regener¬ 
ating limb stump showing differentiated cartilage. 100X. 
■ 
PLATE III 
(Explanation of Figures)* 
*A11 figures are photomicrographs of stained sections) 
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(Explanation of Figures) 
Fig. 7. Photomicrograph of a section through the body wall of the host 
showing the 4 layers of tissue. 100X. 
Fig. 8. Photomicrograph of a section through a 6 day old regenerating limb 
stump 5 days in the body wall showing scattered fibroblasts and 
part of the epidermis. 100X. 
Fig. 9. Photomicrograph of a section through a 6 day old regenerating limb 
stump 5 days in the coelom showing disintegrating bone among the 
scattered fibroblasts. 100X. 

PLATE IV 
(Explanation of Figures)* 
*A11 figures are photomicrographs of stained sections. 
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(Explanation of Figures) 
AfT\ 
Photomicrograph of a section through a 6 day old regenerating 
limb stump 10 days in the body wall showing degenerating fibro¬ 
blasts. 100X. 
Photomicrograph of a section through a 6 day old regenerating limb 
stump 10 days in the coelom showing small patches of necrotic tis¬ 
sue among the scattered fibroblasts. 100X. 
Photomicrograph of a section through a 6 day old regenerating limb 
stump 20 days in the coelom showing differentiated cartilage in 
the center of the graft. Note the firm attachment of the graft to 
the liver. 100X. 

PUTE V 
(Explanation of Figures)* 
*A11 figures are photomicrographs of stained sections. 
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(Explanation of Figures) 
Photomicrograph of a section through a 6 day old regenerating 
limb stump 25 days in the coelom showing degenerating cartilage. 
Note the massive cartilaginous extensions. 100X. 
Photomicrograph of a section through a 10 day old regenerating 
limb stump 5 days in the body wall showing small scattered fibro¬ 
blasts. 100X. 
Photomicrograph of a section through a 10 day old regenerating 
limb stump 5 days in the coelom showing necrotic tissue among the 






(Explanation of Figures)* 
# 
*A11 figures are photomicrographs of stëined sections. 
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(Explanation of Figures) 
Fig. 16. Photomicrograph of a section through a 10 day old regenerate 10 
days in the body wall showing spindle shaped fibroblasts and small 
areas of necrotic tissue. 100X. 
Fig. 17. Photomicrograph of a section through a 10 day old regenerate 10 
days in the coelom showing degenerating fibroblasts and the attach¬ 
ment of the graft to the liver. 100X. 
Fig. 18. Photomicrograph of a section through a 10 day old regenerate 15 





(Explanation of Figures)* 
photomicrographs of stained sections 
(Explanation of Figures) 
Photomicrograph of a section through a 10 day old regenerate 15 
days in the coelom. Note the long spindle shaped myoblasts and 
the differentiated cartilage. 100X. 
Photomicrograph of a section through a 10 day old regenerate 15 
days in the coelom showing the attachment of the graft to the 
liver. 100X. 
Photomicrograph of a section through a 10 day old regenerate 20 




(Explanation of Figures)* 
*A11 figures are photomicrographs of stained sections. 
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(Explanation of Figures) 
Photomicrograph of a section through a 10 day old regenerate 20 
days in the coelom showing extreme necrosis of the graft. 100X. 
Photomicrograph of a section through a 10 day old regenerate 20 
days in the coelom showing the attachment of the graft to the liver. 
Note the necrotic tissue in the center of the graft. 100X. 

